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= (54) Title: CERAMIC HONEYCOMB STRUCTURE, PROCESS FOR PRODUCING THE SAME AND COAT MATERIAL FOR 
= USE IN THE PRODUCTION 

(57) Abstract: A ceramic honeycomb structure compris- 
ing a ceramic honeycomb main body, the ceramic honey- 
comb main body having circumferential axially extending 
recessed grooves and cell walls providing a multiplicity of 
flow holes inside the recessed grooves, and an outer periph- 
eral wall layer covering the recessed grooves, wherein at 
least part of the outer peripheral wall layer and/or interstices 
of outer peripheral wall layer and recessed grooves is pro- 
vided with a stress release zone. It is preferred that the ther- 
mal expansion coefficient of the outer peripheral wall layer 
be lower than the longitudinal thermal expansion coefficient 
of the cell walls. Further, it is preferred that the outer pe- 
ripheral wall layer be formed before or after firing of the 
ceramic honeycomb main body consisting of a ceramic hon- 
eycomb molding having the outer peripheral wall removed 
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fc^snfc^JBM 12 *mmu £wm u<d? h^mmm 12 t<om^ 
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m4 



No. 




(cP) 


(ioo Sfctfls) 


(10 fCft£B) 


$17 


^3 — yx / I r >BZ>^T 15 




25,000 


ffl 8 


_ , ^ 5 _ C= y K ikrVJZ. "D 

^3 1 — yx74 r 4^i.^r x> 




28,000 


#i! 9 






50,000 


$J10 






62,000 


#|11 






67,000 




H4 G»#) 




No. 






CO 


(MPa) 


09 7 


40°C 24 B#l?fl 
70°C 12 H#fS 


2 


475 


2.5 


01J8 


40°C 24 ti?m 
70°C 12 B#P^ 


7 


525 


2.5 


#!9 


40°C 24 mm 
70°C 12 fl#H1 


49 


575 


2.3 


0fllO 


40°C 24 B#H 

7o°c 12 mm 


90 


600 


1.8 


#111 


40°C 24 

7o°c 12 mm 


97 


600 


1.5 



12 i no* 14 om^M 22 ©t, W^ias 

If 4^o3tJg£B£C^# ; -?t3o DfliftuoPH^tf^M^* 5 
$ ftfc Jfc tft^U 2 0*7 5 5'^ &&&& 1 i-it^T, SMW^ £ 5 * 
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$1 12—15 

00 1 t mmiz LXtt-m\mm*^i-5ft® 265.7 mm RXf£.% 300 
mm <D^~# A^ft 10 «rfl5» bfc 0 #^~;*7 10 <DWm* 65%<£^ 

?L^s 20nm©¥W^ 0.3 mm CD* £s 1.5 mm CO If 5/ 9\ &^10.5X 

ioV°c co^ft$yi^#ifc£^wfc<> 10 (D^ji^lc, 

52,000 cp x+hz&m-tttMmz \m^<obwi^- htt%wftu 

m 5 o 70°C xtt ioo°c ©«^rt-T?fkJBLfc «t 9 IMtt. * 

(D^450 o C^T^PBU-C^^/^-fe:/V^-^^SI^*U^ MiSE 13 

12 $ ftfc^g 266.7 mm RXf±& 300 mm ©00 12 13 <0"fe 7 ^ 

@^S^-ei00Mf|5C»# H B B «v'y *»*A (W*fcSl5pin) M 

p ^/-vv- y * ^^n- 100 nmNzMLx 1.2 f/^o-^ £ia 

£U vfc&JnfcT^LTWfctt* 45,000 WfcfflV^JsWM*, #0 

12 XI* 13 £ ID*£K: UT#!l 14 SI? 15 O-fe 7 5 5/ * A#l5ift£#fco 

^J12~15©-fe7^y^^-^^^l^L'" r > 091 tlH^^W 

7 $ yfi^~*j»mmft i ©£«tw 21 ®^«8, gRHt 21 <d&&&£/^~* 
m^w<o±^ ±wm<D o h^-mmm 12 1 mm u om^mu 22 &trt 
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^5 



No. 








(100 ff*£B) 








VP.SpIV 




m 12 




=1x24 tfjv 


10 


52,000 


70°C 
12 R#W 


$J 13 






10 


52,000 


100°C 
12 B#|HJ 


M 14 




=2x24 9?v 


7 


45,000 


70°C 

12 


$J 15 


ttf A 


=1X2 4 £0v 


7 


45,000 


100°C 
12 B#K 




^5 Gttt) 




No. 




(%) 


(°C) 


y * 
(MPa) 


(13 7) 






(a) 


1.9 


50 


650 


1.8 


#j 13 


(b) 


4.8 


50 


650 


1.9 


#114 


(a) 


1.7 


42 


625 


2.0 


#)J 15 


(b) 


4.2 


42 


625 


2.2 



$t 5 5 K% #1 12~15 ©*7 5 s/^^-^^ftSt^ l &^J§ 

M 12 21 *#U io^JBM 12 Dfl^ 14 ©WfcSBfctt 22 fr# 

fcBfl«14 0MK:rJWio^BW» 21,22 fctfl-*©"^ « 12- 

15 <D± y % v $ AflHtftttfll 1~6 7-11 <0^~% Aflfiiflc J: 9 It 
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5 M 16-19 

65%^?L#> 20 pin ©¥*WWLg> 0.3 mm Off ^ 1.5mmOty^ R 
Srfflwrlifc* L> ^fcDP*Sr^ri-5^€6 264.7 mm Rite* 300 mm <0^= 

George Fischer 1±H!© Core Hardness Tester O Type PKH 
15 $ttt7 ^; AW 1 ©^Jlli 12 t^lo^f f Irott, W£ 

r £ J: D % 5 y AflfiStt 1 ©^jaUS 12 ©3Uit«l£ 

20 40°C 800°C *TOWfWKWR*Sr»l36^« 6 

* a p >r y * b 4 « ©-e, mmm 12 ©9i««» * tt*us±rai 

ftV^ 0.45 mm filTTNb 5 , *fc*M« 12 ©fW^f^^II 4 Oft&lft 
<DW®kW& (10.5Xl0- 7 /°C) «t !?/h£V^c£\ »fHWKB&tt£JH-klfflII 
25 ftV>550°C£U:"?fco£:„ 

09 20—23 

#1 i6~i9 tmc^^^^Ao^mm^ ae^-tm^itt v 

fc&AW 16-19 tmmzLX&btlita- htf*m l mm 
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U ft»U J5Kl860 o C"C2NFMjSfe*UT, 266.7 mm £t*££ 300 mm 

4n*7 5 ? ^-^tif^ i ^ u $i i6 i mmfc Lx^mmm 

(10.5X10V°C) ±9/h*V^^ Bfl®»?y.^^i^ilPp^^V^550 o C^ 

10 

00 24-27 

$1 16 £ mm?- bT#fc^ 290 mm Xtf^S 320 mm (D^tl 

^ % ^Jl^Dfl^&^PPf 5*MS 264.7 mm RT$±-& 300 mm B 
15 SrfERUfco ^=M*^Bl:fl 16-19 fclSHtftfcLTa- WSr^fcU 

5: ^/n=:* Aflfigft i t»u 00 16 1 mm^mmm 12 ©51 

24-27 tt^M 3 O»**«^fcffofc«^ 16-19 ^^fc^ 

20 5 ^/^# ivff3i# 1 ©^JSHJl 12 <&§i«#«»$fifUB±ra»kv> 

0.45 mm WTTfeofco 24-27 ©t75 * Afc3fi^ 1 OflJMfc 

112^W§5#^^M4^^I^J^^SS^^ (10.5X10VO J: 9 
/Jn * v Nfc » , iHIMWaftttM -tW** v ' 550 ° c &±~?*>^ fe « 

25 00 28 29 

00 16 £ LT, 264.7 mm 300 mm <D^~% J*Jf 

LtcVMm 16-19 £ UT, ^ 266.7 mm &tf^fi 300 mm <D± y 5 
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? % t J^m^w- 1 w i6 1 rnrn^ ut^an 12 

m 28 CO a - Wtt 90 |C*%£#iS» DXISfrkb 10 ft%©^ £ 

100 ftM5 ^n^f^D^? fC*£P £ 9 £ 09 29 © a - 

itftmmm 12 ©^awRSkta-fe/i^i 4 ©^^©^0^^ 10.5 x io-v°c 

i t) /h£ V\fc«>, BSWfflAr±M±rail'&V , » 550°C £LhT*fcofc 0 

10 

Jfc$£0iJ 3 

m 16 i: IHtl^ UT^JiH 3 £ ir A-il 4 t ifi—ftfc Ltc^~% Afl|3t 
fc&fcfcfK WS^£Bfc*1-5-£ft<U ffc4ft&lfl&J$&fTV\ ^Ml280mm 
300 mm <Ds^~jj C &#fc 0 £ <D± y^yt # C 
15 (D-fe/V^ 65%©M7L^ 20 jun £>¥*&£WL^ 0.3mm<£>J?£, 1.5 mm© 
Rtfl0.5Xi0V°0Oft^fl»3RfiiSfeSr5(rUTVN^ o :©t7;y 
^=#A##Cfc:*frU 0!l 16 £ Hi$IK:> *WM8 ©9IJS#$»t^ 

20 m£fcM%±.r$Mte\<^0A5mm£kTX*h<>ti o L*»U 3 

jR^-fe^fi4 0g*|Rl©fl»!6^Sfc (10.5X10'V°C) ii9^:tv>fc^, iftfe 
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6 

















No. 


U * A® 




(3) 


>r b aw 


h B® 


=a a 4 ?A> 




ffl 16 


100 










2.5 




ffl 17 


100 










7 




09 18 


100 










14 




#11 19 


100 










30 




M20 




100 








2.5 




M21 




100 








7 




#122 




100 








14 




#J23 




100 








30 




M24 


100 










2 5 




#J25 


100 










7 




#1 26 


100 










14 




#1 27 


100 










•SO 




■ffll 28 


90 




10 






7 




#[29 


100 












7 


JfctfcM 
3 

















5 



& : (1) 3 




¥*&*fc^"& 14.1 jum 0 


(2) % 


gi^-r^^^t, 


30.1 /zm 0 


(3) 3 




WUSt^ 15.1 nm 0 


(4) \ 




Wtt^g 15 ^m 0 


(5) 5 


& i m^f^iaj**rW u 


Wtt^S 12/zm„ 


(6) 1 
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*6 GR#) 



IT 

JMo. 






(°G) 




(x 10- 7 /°C) 


m i6 


A 


0.44 


4.0 


650 


#!] 17 


A 


0.11 


4.1 


600 


09 18 


A 


0.02 


5.1 


575 


#ij 19 


A 


0.01 


6.1 


575 


#120 


A 


0.39 


4.0 


625 


M21 


A 


0.10 


4.5 


600 


M22 


A 


0.02 


5.3 


575 


23 


A 


0.01 


6.3 


575 


$124 


B 


0.43 


4.0 


650 


$J25 


B 


0.12 


4.2 


600 


26 


B 


0.03 


5.2 


575 


f!]27 


B 


0.01 


6.2 


575 


#J28 


A 


0.10 


5.5 


575 


^ij 29 


A 


0.12 


5.8 


575 




C 


0.11 


12.0 


475 



#130 

m 1 1 mm\z. l-c^jm 3 1 4 1 &-mt 
#%iHi±©iDX»*fcj:9iEa»UT2eoipm-ciaiR**, m?*e 
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m<D&Mto# (3±^<Dm^) «jA^5mm£^« 1.0mm/#© 

$^T«^{-A^ S'C/^OWaatfili^ 500°C£T?#?&U 
5 20°C/^^^#^3i^"^ 500°C 1425°C tt'#)StT, ftiftii&£T? 10 B# 
Mft#Lfc. m&W&*\^i$U ft® 264.7-265:7 mm &tf*£300 mm 

0.3mm©ff<^ 1.5 mm ©^s^ *tf 10.5X 10V°C © 

10 r©^=-*AttJ**10STN Bl 12 51, 51 

3k ^giS 266.7 mm b%5£?\^-X Mfc©3-h*t (100«M5©=*- 
^=c9>f 10 |Jin) ^WI$t'7fM^nn^ ^;^> 

12O O C-T?2 0#P^$£#£^ &V^850°C^2B#M^Ut o ftbftfc 
15 Atf5t^©^ii^l 12 ©J¥& ft 0.5-1.5 mm -Cfcofc. (0 13(a) # 

JJB) c 

^ 0 f Co y 4^7,97- A y^§S**U.0MPa£Jl±1.6MPa*lli©*&ttO 
£U 1.5MPa£Lh©^te®£U 1.0MPa*?H©4&^ttX^ bfco fr&T 
20 ^ y ^^T^ ^^^^ 1-0 MPa ^±©^i^t!fc !) . 1.0MPa*i*tt* 

iWSrWSUfc. «f^i«SI#600«»CK±©»frttO^U 550°C ^±© 
#£&©£U 500°C Xi Ufco ft*«f»W9lAiS 600°C Wi 

©*£fr£&T*fc D > 500°C*#t©#£te^&^fcofc 0 fel^7t*t. 

25 

09 31 

0i| 30 i L-Cfl-JM&BfcS 10 SrfES! Ufcio 

^jbA^iBCa^x^-fb W« 100 JUHVKl 0.5 If «&© * =f 
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y#%'j&1t. 0 10 &m 12 \^i--^<D^WUU 51, 51 

jfe$&Off£;&M& 1.6mm bft& «t htffcfctfU ^iS 

HJi 12 £^J#b7t 0 

5 ft: 10 £v^# Afl|£©^£fc:|fegLT, A#f£ 10 Sr«^^mA^ 

#j30 i^C^#t?^U *Mi 266.7-267.7 mm RXHtZ 300 mm 0/n=# 
MmW-ZWCo ^HfO^t^b^ J: 266.7-267.7 mm iftofc 

fcfc, ^©*£VN«jBr«:l!fc*UC*£S: 266.7 mm tVtc a ^PHllO <D 
ff§»O.6-1.6mmtfcofc(013(b) OIg0£#$O o #bfrtfc^~#-Mg 

io 5t# i or>r y**yv y^»«Ktwfifwa*«rW 30 fcrawtaiteufco 

$32 

300 mm <D^=-* Aj^fc#£#fco *WM 3 V ? 7 V 9 

4U^^W#^ofc 0 r os*-* Ajfefifefto-fe/vStt 65%0^v,?L 
20 ^ 20 fim 0*F*&£tfL^ 0.3mmOjp£, 1.5 mm Of y f\ 10.5X10' 7 

#JM3 ^OjS^©t/H4^4.5mm (3 0^££ 
TflfflMU ^{-Dfl?t^^i"5^265.7mmC7?/N^^^Wl0 Sr#fe 0 $F' 
25 gijfc^fg Lfc^V -t^ V K«S^Ojii$f* 2,000 m/£\ ^ 5 3fc£tt 0.5 mm/ 

m 3 Lfc^-# 10 OMSSfc: 0.8-1.2 mm Off $ 30 t m 

Ca-htfSrfctfbfcfc, 120 D CT?2«fflI*ai^ &vv? 850°C T2P#W 
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iWfcfcl 30 k m&K.m%. t fco 7 fczr?1-„ 

M33 

^=*^»^^'^^«^i^^tfi LT W |: ^> 09 30 £13 
C3M £ K«jfe# LfCo # fcftfc*M£ 264.7-265.7 mm $ 350 mm 

tfJ^ft&^^O^®^ 50 mm (D&W.~V®mU 265.5- 
265.9 mm £ 300 mm <0^-% 10 £#fc 0 - (D^~% J**W 10 

10 O-fe/lJItt 65%Oft?L*, 20pmOW^^ 0.3mm^J¥$> 1.5 mm © 

xt; io.5xiov°c <D&jjfomBmmwt*^Lr^tc 0 

-(D^ti^W 10 O^Jl®^^ 266.7 mm k £3 i 50! 30 i: 
IBIUa- 120 o C^2B#Wl£fc£i§:> fc^T? 850°C T* 2 Bf 
f||^lfc 0 #fetL^jBWi 12 ©J¥^« 0.8-1.2 mm 
15 AflSatft: !<DT'(yxfiT4y9 ^^^WS^^M^^I 30 £ |R$ 

#134 

HI ll(a)^-r<fc 0 tc % j;5^^^S<5VN-Cft«fe^^O^ 
20 g$rft£LfcEA*mfcl 30 iHTO-LT, *JM&Bfc*Lfc/^;*7 A*fM5 £ 

JM£ 40 lT»l:Atl, fy 30 ^ HI 265.4-265.9 mm 

RTJ&Z 300 mm 0/n=*A*# 10 Sr#fc 0 10 ©-fcA-S 

#65%<£^?lA 20 yw oy&atSMM. 0.3 mm (Dlf^, 1.5 mm ©fy^ X 

/N=i^7A*#:i0O^.jaffitC, 100 = 9^ h&^&tfS 

266.7mm^ft5J:5»*L*:*, 120 8 C "C2l*WrtWS*, &WT?850"C-? 
2«FlH#^Ufcc Ubilfc^SS 12 ©jf^ftt 0.8-1.2 mm Tfifeofc. #£> 
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WaNdBMSLfc. ***** 7 fc^l". 



M30 il^^J&U 264.7-265.7 mm 2fctKft£ 300 mm 
#A»#£#fc c d©^=*A^^O-fe/l/Stt62%0^?L^ 20nmO¥ 
&&7L^ 0.3mm£>J¥£, 1.5mm©^yf, Xt5 10.5 X 10V°C 

100 ItSfHS^PB® 2/ (W*fcS 14 urn) W7fi|03 

51 X^Asti^—jJ 10 <&0»ja®fc:*Mltf s 266.7 mm t ft 5 <t 5 IN? Ufc 

& % 120°Ct?2B#M^£** &^T'850 o C^2B#r^j#Lfc o 
JlHH 12 ©J¥^« 0.5-1.5 mm "Cfco/cc 1 

y**^ 30 tmm-mi£Ltc 0 &*&*7 



f!l35 
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7 



No. 


£ (mm) 


74 y^^x-Y 






0.5~1.5 


O 


o 


17*J OX 


0 6~1 6 


© 


o 




0 R~l 2 


X 


o 


09 33 


0.8-1.2 


O 


® 


09 34 


0.8—1.2 


O 


© 




0.5-1.5 


o 


o 



^»o^ttte©«««Jie:taWI^T*)5. t^oT, fljttf, *JMS 



38 



WO 03/106028 PCT/JP03/07686 



39 



WO 03/106028 



PCT/JP03/07686 



a* i t*f 7 5^^-* i > iW3m*** 5 sums * 
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11. ft**I 10 fc|B«©^7 5 yfs^Zl&ffi&mz&^Xs WtB£J 

13. 10-12 ©VN-f*bdm:|B«t©-fe9 5 y ^^*^«3tfr^*5V> 

15 T> ffiE^ii®^^ 

20 is. 14 k:e*o*7 ^ y Mmm^^x, wm^mm 

17. 1~16 OV^^Kl|Bit©"t7 S 5/^^-^A#5t^*3V^T N 
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18. n#T£l7K&1fiO±7$yy^-#&to&fcfc&^~C* 74V 7*9 
tV 7 7 1.5 MPa $JL±Vb& £ k ki~%-ty$yy ^*3t 

19. ff**S 1~18 <0VW**IJWC©RG>*7' - yTV^jfrAfllaiftKl&V^T, 
5 lulBir^^ 50~80°/o<2^;MJ&tf 10-50 fim 0 Wfc?L&«:#t "5 r £ & 

20. ^-m^m^mmk, wmmm^mx^mommii^m-r^ 

jvm k &^-f Z*7$y*^~* t , ntmwm*m 5 fl-JS^S £ £^1" 

21. ft* 3 ! 20 HUBflWzT" 5 7 Tv^tf Aftatttfc^V^ suE^efC 

15 22. Ht*5 20 Xte21 m|B«S<&1r7 5 7 7^~# A^ftKfcVv^ tttlB 
*WBM# 100 M^©***^!***^ 2~35 W*f ^#H B B ^«t)^ h 

25 mmmm - £ «it5^fe. 
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^Wn-^xy^f hfcxvftmi-ztthfc, m&ftfflMM*mm£ 

gSpt? 100 OT:8ff©#&^ y -frMfrW 2~35 M#fl<D=» n ^ JJ 
/Xfii 3 a ^ ^T/V 5 f 5 3 - b i 5 7&frt ^1 £ 

27. 5 y^^^Aflfift^^^jSM^^t-Sfc*© 3 -^^* 

ot, @7T2#£SSt? 100 SC*£|S<£#i§Sfvy 2-35 fCft^CD n 
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„DDDDDDDDDDDt 
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